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Levins (1969) 1 , $t$
$q$ :
$\frac{dq}{dt}=aq(1-q)-cq$ . (1)
, $a$ $c$ , . 1




$1- \frac{c}{a}$ , if $c<a|$




, $x$ . $K$ , $x=Kq$
, (1 :
$\frac{dx}{dt}=\frac{a}{K}x(K-x)-Cx$ . (3)
, $(dx/dt)/x$ , $x$ ,
1 $a/K$ $K-x$ , $c$
. ,
$\hat{x}=\{$
$K(1- \frac{c}{a})$ , if $c<a$





$t$ 1“ $x$ $p(x, t)$ .
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$\{$
$\frac{dp(x,t)}{dt}$. $=$ $\frac{a}{K}(x-1)\{K-(x-1)\}p(_{X}-1, t)+C(X+1)p(x+1,t)$
$- \{\frac{a}{K}x(K-x)+cx\}p(x, t)$ for $x=1,2,$ $\ldots,$ $K-1,$ $(5a)$
$\frac{dp(0,t)}{dt}$ $=$ $cp(1, t)$ , $(5b)$
$\frac{dp(\mathrm{A}’,t)}{dt}$ $=$ $\frac{a}{K}(K-1)\{K-(K-1)\}p(K-1,t)-cKp(K, t)$ . $\cdot$ $(5c)$
$(5a)$ , 1 , $x-1$ 1 .
, 2 , $x+1$ 1 . 3 ,
, $x$ . ,
, 1 2 .






, , ( ) ,




, $D$ . ,
(7) , $\hat{x}$ $0$ . (7) , $D=K(1-c/\mathit{0})$ ,
. ,
, - , Tilman et al. (1994)
.
, (5) :
$\frac{dp(x,t)}{dt}$ $=$ $\frac{a}{K}(x-1)\{K-D-(_{X}-1)\}p(x-1,t)+c(x+1)p(x+1, t)$
$- \{\frac{a}{K}x(K-D-x)+cx\}p(x, t)$ for $x=1,2,$ $\ldots,$ $K-D-1$ , $(8a)$
$\frac{dp(0,t)}{dt}$ $=$ $cp(1, t)$ , $(8b)$
$\frac{dp(K-D,t)}{dt}$ $=$ $\frac{a}{Ii^{r}}(K-D-1)\{K-D-(K-D-1)\}p(K-D-1, t)$
$-c(K-D)p(K-D, t)$ . $(8c)$
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Tilman et al. (1994) 2 .
(6) :
$\{$
$\frac{dx_{1}}{dt}$ $=$ $\frac{a_{1}}{K}x_{1}\{K-D-(x_{1}+x_{2})\}-C_{1}x_{1}+\frac{a_{1}}{K}x_{1}x_{2}$ , $(9a)$
$\frac{dx_{2}}{dt}$ $=$ $\frac{a_{2}}{\mathrm{A}},$ $x_{2} \{K-D-(x_{1}+x_{2})\}-C_{2}x_{2}-\frac{a_{1}}{\Lambda^{\nearrow}}x_{2}x_{1}$ . $(9b)$
, , 1
.
$(9a)$ $(9b)$ , . $(9a)$ 1
2 , 1 , 1 ,
3 , 2 , 1 . $(9b)$
1 2 , $(9a)$ , 2 , 2
, 3 , 2 1




$\hat{x}_{1}$ $=$ $K(1- \frac{c_{1}}{a_{1}})-D$ ,
$\hat{x}_{2}$ $=$ $K(1- \frac{c_{2}}{a_{2}})-D-(1+\frac{a_{1}}{a_{2}})\hat{x}_{1}$ .
(10)










. $t$ , 1 2 , $x_{1}$ $x_{2}$ $p(x_{1,2}x, t)$ ,
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$\frac{dp(x_{1},x_{2},t)}{dt}$ $=$ $\frac{a_{1}}{I\mathrm{t}^{r}}(x_{1}-1)\{K-D-(x_{1}-1+x_{2})\}p(x_{1}-1, X2, t)$
$+$ $c_{1}(x_{1}+1)p(x_{1}+1, x_{2}, t)$
$+$ $\frac{a_{2}}{K}(\mathrm{x}_{2}-1)\{K-D-(x_{1}+x_{2} - 1)\}$ $p(x_{1}, x_{2}-1, t)$
$+$ $c_{2}(x_{2}+1)p(x_{1}, x_{2}+1, t)$ (11)
$+$ $\frac{a_{1}}{\mathrm{A}}f(x_{2}+1)(x_{1}-1)p(x_{1}-1, x_{2}+1, t)$
$[ \frac{a_{1}}{K}x_{1}\{K-D-(x_{1}+x_{2})\}+c_{1}x_{1}+\frac{a_{2}}{l\mathrm{i}’}x_{2}\{K-D-(x_{1}+x_{2})\}$
$+c_{2}x_{2}+ \frac{a_{1}}{l\mathrm{i}},$ $x_{2}x_{1}]p(_{X}, y, t)$
for $1\leq x_{1},1\leq x_{2},$ $x_{1}+x_{2}\leq K-D-1$
. $x_{1}$ $x_{2}$ ,
: $dp(\mathrm{o}, 0, t)/dt$ , $dp(\mathrm{O}, x_{2}, t)/dt$ , $dp(x_{1},0, t)/dt$ , $dp(\mathrm{O}, K-D, t)/dt$ ,
$dp(K-D, 0, t)/dt,$ $dp(x_{1}, x_{2}, t)/dt$ for $1\leq x_{1}\leq K-D-1,$ $x_{1}+x_{2}=K-D$ .
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